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1
PANEL FIXING CONNECTOR

This 1s a Divisional of application Ser. No. 08/740,954
filed Nov. 5, 1996, now U.S. Pat. No. 5,785,552 1ssued Jul.
28, 1998.

BACKGROUND OF THE INVENTION

This invention relates to a panel fixing connector.

FIG. 10 shows a conventional panel fixing connector
mounted in a through hole formed through a panel (Japanese

Utility Model Unexamined Publication No. Hei 5-87844).

The panel fixing connector 1 shown in FIG. 10 mcludes
a terminal receiving portion 1la, and a housing portion 15
which has a fitting hole 1e for receiving a mating member,
and also has lock portions 1lc each having a tapering pro-
jection at 1ts distal end.

The panel fixing connector 1 1s inserted into a panel hole
2a, formed through a panel 2 of a car body or the like, 1n a
direction X 1n FIG. 10, and the lock portions 1c at a distal
end of the connector are flexed, and are projected to a Y-side,
so that the lock portions 1c are retainingly engaged with the
Y-side surface of the panel 2, thereby fixing the connector.

Although the above conventional connector can be fixed
to the panel quite easily, 1t has the following problems. In the
above conventional connector, the lock portions lc are
exposed, and are lower 1n strength than the other portions
since these lock portions 1¢ need to be flexed when 1nserting
the connector into the panel hole. Therefore, when an
accidental external force acted on the lock portion 1¢ during
transport of the connector, the lock portion 1lc was often
broken or damaged. And besides, when fixing the connector
to the panel, the lock portions 1¢ were caused to 1nadvert-
ently strike against the panel, and therefore were often
broken or damaged.

SUMMARY OF THE INVENTION

It 1s therefore an object, of this invention to provide a
panel fixing connector which prevents damage to a lock
portion during transport, and achieves a good efficiency of
the fixing operation. Another object of the mvention 1s to
provide a panel fixing connector which prevents the lock
portion from being inadvertently damaged when fixing the
connector to the panel.

To achieve the above object, according to a first aspect of
the present invention, there 1s provided a panel fixing
connector 1ncluding a housing portion having retaining
means for retaining engagement with a panel, and a terminal
receiving portion; characterized in that the retaining means
1s movable between a retaining position where the retaining
means 1s retainingly engaged with the panel and a stand-by
position; and the connector includes a protective member for
protecting the retaining means 1n the stand-by position. In
this panel fixing connector, the retaining means can be so
constructed as to slide relative to the protective member. In
the stand-by position, a distal end of the retaining means can
be received within the protective member.

According to a second aspect of the invention, there 1s
provided a panel fixing connector including a housing
portion having retaining means for retaining engagement
with a panel, and a terminal receiving portion; characterized
in that the connector includes a protective member for
protecting the retaining means; the protective member 1s
movable between a retaining position where the retaining
means 1s retainingly engaged with the panel and a stand-by
position; and-the protective member protects the retaining,
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means 1n the stand-by position of the protective member. In
this connector of the second aspect, the protective member
slides relative to the retaining means contrary to the first
aspect of the invention. The retaining means can also be
constructed so as to slide relative to the protective member
as the first aspect of the invention. In the stand-by position,
a distal end of the retaining means can be recerved within the

protective member.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a first embodiment of a
panel fixing connector of the present invention before 1t 1s
attached to a panel;

FIG. 2 1s a perspective view of the panel fixing connector
of the first embodiment attached to the panel (not shown);

FIGS. 3(a) and 3(b) are cross-sectional views, showing
the conditions of a lock portion and a lock protective portion
of the panel fixing connector according to the first embodi-
ment of the invention;

FIGS. 4(a) to 4(c) are cross-sectional views, showing the
conditions of the lock portion and the lock protective portion
of the panel fixing connector according to the first embodi-
ment of the invention;

FIG. 5 1s a view showing a modified lock protective
portion;
FIG. 6 1s a perspective view of a second embodiment of

a panel fixing connector of the present invention before it 1s
attached to a panel;

FIG. 7 1s a perspective view of the panel fixing connector
of the second embodiment attached to the panel;

FIGS. 8(a) and 8(b) are cross-sectional views, showing
the conditions of a lock portion and a lock protective portion
of the panel fixing connector according to the second
embodiment of the invention;

FIGS. 9(a) to 9(c) are cross-sectional views, showing the
conditions of the lock portion and the lock protective portion

of the panel fixing connector according to the second
embodiment of the invention; and

FIG. 10 1s a perspective view of a conventional panel
fixing connector.

DETAILED DESCRIPTION OF THE
INVENTION

Preferred embodiments of the present invention will now
be described with reference to the accompanying drawings.

First Embodiment

FIGS. 1 to 4 show a first embodiment of the present
invention, and FIG. 1 1s a perspective view of a connector of
this embodiment before it i1s attached to a panel, with
retaining means held 1n a stand-by position, FIG. 2 1s a
perspective view of the connector attached to the panel (not
shown), with the retaining means held in a mounting
position, FIGS. 3(a) and 3(b) are cross-sectional views taken
along the plane a—a of FIG. 1, showing the conditions of a
lock portion and a lock protective portion before and after
the connector 1s attached to the panel, and FIGS. 4(a) to 4(c)
are cross-sectional views taken along the plane b—b of FIG.
1, showing the conditions of the lock portion and the lock
protective portion before and after the connector 1s attached
to the panel. The same reference numerals as used 1 FIG.
10 showing the conventional panel fixing connector denote
like portions, respectively.

The connector 1 of this embodiment imncludes a terminal
receiving portion la, and a housing portion 1b which has a
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fitting hole 1e for receiving a mating member, a lock portion
(retaining means) 1¢ having a tapering projection at its distal
end, and a lock protective portion 1d for protecting the lock
portion 1lc.

The lock protective portion 1d 1s of a hollow construction,
and the lock portion 1c 1s slidably received in this hollow
portion. As shown 1n FIGS. 3 and 4, a pair of projections 11c
and 111c¢ are formed on each of opposite side surfaces of the
lock portion 1c¢, and each of opposite side walls of the lock
protective portion 1d has a side hole lid for receiving the
projections 11c and 111c¢. As described above, FIG. 1 shows
the connector before 1t 1s attached to the panel, and 1n this
condition the distal end of the lock portion 1c 1s not
projected beyond a hood portion 1f of the housing portion 15
adapted to contact the panel. In the present invention, this
condition 1s referred to as the stand-by position of the lock
portion lc.

For fixing the connector to the panel, pawls 1/ of the hood
portion 1f are 1nserted 1nto a through hole 1n the panel, and
are positioned with respect to this through hole, and then the
lock portion 1c 1s shid toward the panel so as to retain the
tapering projection, formed at the distal end of the lock
portion 1lc, on a peripheral edge portion of the through hole
2a 1n the panel, thereby fixing the connector.

FIGS. 3(a) and 4(a) are cross-sectional views showing the
condition of the lock protective portion before the connector
1s attached to the panel. Before the connector 1s attached to
the panel, the projections 1lc are fitted respectively 1n the
side holes 114 1n the lock protective portion 1d to thereby
prevent the lock portion 1c¢ from sliding during transport.
Theretore, the sliding movement of the lock portion 1c 1s
prevented during transport.

FIG. 4(b) shows the condition during the fixing of the
connector to the panel. The operator slides the lock portion
1c toward the panel, and the tapering projection at its distal
end of this lock portion 1c¢ passes past the panel 2, and 1s
finally retained on the peripheral edge portion of the through
hole in the panel 2 as shown in FIG. 4(c), thereby fixing the
connector. The relation between the projections of the lock
portion 1c¢ and the lock protective portion 1d at this time 1s
shown in FIG. 3(b), and the projections 111c are engaged
respectively 1n the engagement holes 114 1n the lock pro-
tective portion 1d, thereby maintaining the fixed condition.

As described above, 1n this embodiment, 1n the stand-by
condition, the distal end of the lock portion 1c 1s not
projected beyond the hood portion If of the housing portion
15, and therefore the lock portion 1¢ will not be broken or
damaged during transport. When fixing the connector to the
panel, the pawls 14 on the housing portion 1b are first
inserted 1nto the through hole 1 the panel, and are posi-
tioned relative thereto, and then the lock portion 1c 1s slid,
and therefore the lock portion 1¢ will not inadvertently strike
against the panel by an operational mistake, and hence will
not be damaged 1n contrast with the conventional construc-
tion.

FIG. § shows a modified lock protective member. This
modification differs from the above embodiment in that in
the stand-by condition of the lock portion 1c, the distal end
of the lock portion 1c 1s received in the lock protective
portion. With this construction, damage to the lock portion
1¢ during transport 1s more positively prevented.

Second Embodiment

FIGS. 6 to 9 show a second embodiment of the present
invention. FIG. 6 1s a perspective view of a connector of this
embodiment before 1t 1s attached to a panel, with retaining
means held m a stand-by position, FIG. 7 1s a perspective
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view of the connector attached to the panel (not shown),
with the retaining means held in a mounting position, FIGS.
8(a) and 8(b) are cross-sectional views taken along the plane
a—a of FIG. 6, showing the conditions of a lock portion and
a lock protective portion before and after the connector 1s
attached to the panel, and FIGS. 9(a) to 9(c) are cross-
sectional views taken along the plane b—b of FIG. 6,
showing the conditions of the lock portion and the lock
protective portion before and after the connector 1s attached
to the panel. The same reference numerals as used for the
first embodiment denote like portions, respectively. This
embodiment differs from the first embodiment in that the
lock protective portion 1s movable 1 this embodiment while
the lock portion 1s movable 1n the first embodiment.

The connector 1 of this embodiment includes a terminal
receiving portion la, and a housing portion 1b which has a
fitting hole 1e for receiving a mating member, a lock portion
(retaining means) 1c having a tapering projection at its distal
end, and a lock protective portion 1d for protecting the lock
portion 1c.

The lock protective portion 14 1s of a hollow construction,
and 1s slidable relative to the housing portion 15 1n directions
X and Y 1n the drawings. The lock portion 1c 1s fixed within
this hollow portion. As shown 1n FIGS. 8 and 9, a projection
11c 1s formed on each of opposite side surfaces of the lock
portion 1lc, and each of opposite side walls of the lock
protective portion 1d has a side hole lid for receiving the
projection 1lc. FIG. 6 shows the connector before 1t 1s
attached to the panel, and 1n this condition the lock protec-
tive portion 1d 1s located such that 1t receives the distal end
of the lock portion 1c theremn. In this embodiment, this
condition 1s referred to as the stand-by position.

For fixing the connector to the panel, pawls 1/ of a hood
portion 1f are mserted into a through hole 1n the panel, and
are positioned with respect to this through hole, and then the
connector 1s pushed 1n the direction X. Since the distal end
of the lock protective portion 1d 1s held against the panel, the
lock protective portion 1d slides relative to the lock portion
1c¢ 1n the direction Y, so that the distal end of the lock portion
1c 1s exposed from the lock protective portion 14, and finally
the tapering projection at the distal end of the lock portion
1c 1s retained on a peripheral edge portion of the through
hole 2a 1n the panel, thereby fixing the connector.

FIGS. 8(a) and 9(a) are-cross-sectional views showing
the condition of the lock protective portion before the
connector 1s attached to the panel. Before the connector is
attached to the panel, the projections 11c of the lock portion
1c are fitted respectively 1n the side holes lid 1n the lock
protective portion 1d. Therefore, the sliding movement of
the lock protective portion 1d 1s prevented during transport.
FIG. 9(b) shows the condition during the fixing of the
connector to the panel. Although the whole of the connector
1s pushed and moved toward the panel, the lock protective
portion 1d 1s prevented from moving in this direction since
it 1s held against the panel, and therefore the lock protective
portion 1d shides 1n the direction Y relative to the lock
portion lc. As a result, the distal end of the lock portion 1c
projects beyond the lock protective portion 1d as shown 1n
FIG. 9(b), and further passes past the panel 1, and finally is

retained on and fixed to the peripheral edge of the through
hole in the panel, as shown in FIGS. 8(b) and 9(c).

As described above, 1n this embodiment, 1n the stand-by
condition, the distal end of the lock portion 1c 1s received
within the lock protective portion 1d, and hence is protected
by it, and therefore the lock portion 1¢ will not be broken or
damaged during transport. When fixing the connector to the
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panel, the pawls 14 on the housing portion 1b are first
inserted 1nto the through hole 1n the panel, and are posi-
fioned relative thereto, and then the connector body 1is
pushed toward the panel, and therefore the lock portion 1c
will not madvertently strike against the panel by an opera-
tion mistake, and hence will not be damaged 1n contrast with
the conventional construction. Simultaneously when the
connector 1s pushed toward the panel, the lock protective
portion 1d 1s automatically slid, and therefore a separate
sliding operation as 1n the first embodiment does not need to
be effected.

As described above, 1n the present invention, there is
provided the panel fixing connector 1 which the lock
portion will not be broken during transport and during the
attaching operation, and besides the efficiency of the attach-
ing operation 15 good.

What 1s claimed 1s:

1. A panel fixing connector including a housing portion
and a terminal receiving portion, said connector further
comprising;

retaining means disposed on said housing portion for
retaining said connector to a panel; and

a protective member disposed on said housing portion for
protecting said retaining means, said protective mem-
ber being movable between a retaining position
wherein said connector 1s horizontally mnserted into and
attached to the panel and a stand-by position wherein
said connector 1s horizontally inserted into and free
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from attachment to the panel, and said protective mem-
ber protects said retaining means at said stand-by
position.

2. A panel fixing connector according to claim 1, wherein
said protective member 1s slidable relative to said retaining
means.

3. A panel fixing connector according to claim 1, further
comprising positioning means disposed on said housing
portion and for positioning said connector relative to the
panel when said connector 1s attached to the panel.

4. A panel fixing connector mncluding a housing portion
and a terminal receiving portion, said connector further
comprising:

retaining means disposed on said housing portion for

retaining said connector to a panel; and

a protective member disposed on said housing portion for
protecting said retaining means, said protective mem-
ber being movable between a retaining position
wherein said connector 1s attached to the panel and a
stand-by position wherein said connector 1s free from

attachment to the panel, and said protective member
protects said retaining means at said stand-by position;

wherein at said stand-by position, a distal end of said

retaining means 15 received within said protective
member.
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